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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently prevent the early damage to 
the periphery of an orifice resulting from the lowering of its impact 
resistance while the wear resistance of the periphery to superhigh- 
pressure water is enhanced. 

SOLUTION: A liq. passage 7a with the diameter decreased gradually 
toward the downstream side in the liq. injecting direction and an orifice 
7b with the inlet side communicated with the downstream side of the liq. 
passage in the liq. injecting direction and having a long-slit shape when 
seen from the liq. injecting direction are formed in the nozzle main body 
7 made of a sintered hard alloy. A concaved part 1 2 with the diameter 
gradually decreased toward the upstream side in the liq. injecting 
direction is formed in the tip part 1 1 of the main body, and the tip part is 
integrally formed into a ring surrounding the entire periphery of the 
concaved part. The entire periphery of the orifice outlet side is opened 
on the bottom side of the concaved part, and a high- pressure liq. W 
injected from the orifice is collided with the surface of a material to 
remove the scale on the material surface. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)3 

[Claim 1] Liquid passage (7a) of a minor diameter and an entrance side open the direction lower part side of fluid 
injection for free passage to the direction lower part side of fluid injection of said liquid passage (7a). A long 
hole-like orifice (7b) is formed in a nozzle body made from cemented carbide (7) by fluid injection directional 
vision. A high-pressure liquid (W) injected from said orifice (7b) is made to collide with a surface of metal. Are 
the nozzle for descaling which removes a scale of the surface of metal concerned, and the direction of fluid 
injection more nearly superior side forms the concave surface section (12) of a minor diameter in a part for the 
direction point of fluid injection of said nozzle body (7) (1 1). A nozzle for descaling prepared in the condition that 
the amount of (1 1) point concerned covers the perimeter, and it surrounds a periphery side of said concave 
surface section (12) and of it really being formed annularly. and an outlet side of said orifice (7b) covering the 
perimeter, and carrying out a opening to a pars-basilaris-ossis-occipitalis side of said concave surface section 
(12). 

[Claim 2] A nozzle for descaling according to claim 1 whose (HRA(s)) are 94.0 or more cemented carbide in the 
Rockwell hardness according to A scale of a test method in the Rockwell hardness which said cemented carbide 
specifies to JIS. 

[Claim 3] Said concave surface section (12) is a nozzle for descaling according to claim 1 or 2 currently formed 
in the condition of not contacting a high-pressure liquid (W) injected from said orifice (7b). 

[Claim 4] A nozzle for descaling according to claim 1. 2, or 3 which covers an entrance side and an outlet side of 
the orifice (7b) concerned and by which inner skin (14) parallel to an orifice axis (X) is formed in the inner 
circumference section of said orifice (7b). 



[Translation done.] 



* NOTICES * 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 



tOOO^^ ^- u I T A i«n«r hr,lp-like orifice is formed in the nozzle body made from 

[The technical field to which invention belongs] A long "^^'^J^^^;";^^^^^^^^ ^-^^ „pe„3 for free passage to the 

=r,o»erp:rJ;ts^^^^^^^ 

surface of metal concerned. 

[Description of the Prior Art] Although the nozzle for account d--^^^^^^^ 

years, making inject the extra-high voltage water ^/^^^.^"^^ contacting the 

descaling engine performance Since wear f/.*^^^;;^^^^^^^^^ water increases, in order to 

orifice periphery of a nozzle body is promoted so ^"l^* *he ^r^^^^^^ P ^^-^^ ,he 

fill such a request, it is necessary to lessen wear .^n °r^'l^^^ especially when collecting the 

endurance. Since the detailed scale etc. is mixed in high p essure undem P ^^^^.^^^ ^^^^^ 

injected high-pressure water and carrying out repeat use, ^f^^^^^'" eaVbide which forms the 

etc. Then, although it considers raising further the degree "^^^^^"/^^ °^ ^hen forming a nozzle 

nozzle body rather than before and raising the f f-°" -;f,^^,°^,3°If,^^^^^^^^^^ the principal component, 

body for example, by the carbide system cemented ^a^'^^^Jj^^'^j;;^^^^^^^^^^ spoiled, and chip-coming to be 

if a degree of hardness is raised. J^/l-g-^^^^ with the c°^^^^^^^^^^ '''' 

easy is known (for example, refer to -4-34887 3. A). ^^c^^^«^' ^'J" intersecting the direction lower part 
condition of making the point of the nozzle tip 01 which s ^^^^f^^^^^l ' asrage 02 as shown in drawing 1 2 - 
side of high-pressure water injection f/J^^^^^'-^^J^^^^^^^^ hole-like orifice 04 is 

drawing 14 Form the cross-section [ of U characters J ' . , j^t 03 by high-pressure 

formed in the intersection of the ^l^^'^^^;^^;^^^^^^ in'the orifice 

:S--tirs1^^^^^^^^^ ^^SZ:^^-^ occipitalis of the orifice peripheries 05 (for 

example, refer to JP,1-1 1 1464.A). 

r bL.(s) to be seed bv the ^^;^;^^--^:::z rr att vzz^:^:: of- 

line in drawing 13 shows, the orifice periphery UO is aamagea ai y ° ' . 

Dossible to remove a 

deforms, the injection pressure of extra-high voltage water ^^^^^'"^J .""^^^ scale etc. is mixing. 

scale efficiently etc.. Especially when ^-^--y^^^^.^''^^^^^ Tnd there "s a defect which is much more easy 

the detailed scale collides with a part for thm-wa ed par^^06^ a^^^^^^^ ^^^^^ 
to be missing. Moreover, in descaling of a rolling "^f ^1. the plura .^^ ^ ^^^^^^ ^.^^^ ^j,, 

and used in many cases, the extra-high voltage water '"j^^^^^^^^ '^.^^^^^VTefe^^ which is easy to damage 
long slot 03 longitudinal direction of another part 06 of the nozzle tip 
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condWon, and devisin. the Jobation of an orifice periphery. ^ 

Z^ot^on lower part side of fluid injecfon of sa^d ' ^^^^ Passage. It .s ^^^^^ ^^^^^^^ ^ the 

oressure liquid injected from said orifice .s made to f^^^^^^'^^^y 3^perior side forms the concave surface 
surface o metal concerned. The d'---^^'^" ^^^^^^ of said nozzle body. Since it .s 

seSon o a minor diameter in a part for °" ^^^^^^ perimeter, and it surrounds a penphery 

; e pared in the condition that the amount of P^ 3, side of said or.fice 

side of said concave surface section ^"^^ 'V^tn^t^^ ^'de of sa.d concave 

covering the perimeter, and carrymg out a opening to ^ Pars oa periphery 1 3 .s pinched by 

surface section As shown in drawing. 4 and drawingj . the angle theta wn ^^^^^ -,3 ,arge. 

he concave surface section 1 2 and inside f^^^^'j^^ll^^^^^^^ thickness in the direction of fiuid infection 

While being able to continue and carry out [ heavy gage J 'Z'"g possibilities that high-pressure water 

of the oriffce periphery 13 to the ^^-"^^'ll^^'^lf^^^^^^^ ^ than the outlet side by part for the 

which an outlet side of orifice 7b covers the perimeter .s sur f,^^ another nozzle for 

Tn ^u^ar point 11 which projects in the direction ^^'^^ ^^/"^^^ early failure of the orifice 

descal ng and rebounded may collide with an outlet ^'^^ °f '° ^ ^^^^^^^^ of cemented carbide which 

accompanying a shocU-proof fa b^^^^^^^^^^^^ ^ He abrasion resistance 

forms a nozzle body, and having raised .^^f/^^^J height can be prevented effectively, 

of an orifice periphery to extra-high voltage water ^'^^ s^g^^ ^ ^^^^^^33 according to A scale of a 

[0005] Since (HRA(s)) are 94.0 or more ^^^"^j^.^^^^^^^^^^^^ specifies to JIS. a nozzle for descalmg 

est method in the Rockwell hardness ^h-h/a.d cen^^^^^^^^^ P^^^ ^^^^ effectively. That is. (HRA) 

according to claim 2 can ^^^^f\^^^^^^'^'^fSZal^^^^^^ Rockwell hardness in each of the cemented 
manufactures a nozzle body of this 'nvention configuration ^ 94 0. About a nozzle for 

Carbide A of 88.7. the cemented carb.de B of ^^e cement ^^^^^ ^^^^.^^ , 

descaling equipped with each of those nozzle bodies When pump g P conditions and measures the 

(about five weeks) injection of the high-pressure ^^^^/J^^.J,'^;^ as shown in drawing 9 As opposed 

aJe of increase of a flow rate accompanying fanure o t^^^^^^^ ^ry^^^^^^ ^ nozzle 

to a thing with the very large rate ^"^l^^^l^eZ^^^^^^^ becomes still smaller so that the rate of 

body manufactured by cemented carbide ^^S ^ce the rate cemented carbide C is very small and 

increase at the time of equipping with a nozzle body manu^^^^^^^^^ V ^^^^^^^^ °^"S"'jte Iv 

(HRA) moreover increases exceeding 94^0 in ^^^^^^""^^^^^ can be prevented much more effectively, 

carbide in the Rockwell hardness, early failure of an ^'^^^f P^I'^^^^^hange with configuration change of the 
f0006] Since an injection pattern of ^ high-P;-^^^^^^^^^^ a ch^o^ 'he concave surface section, since it is 

concave surface section while being "^^^^ ^^^^^'^^,^Xrto claim 3 does not contact a high-pressure hpu d 

rooo7TreT:n^^^^^^^^ 

an orifice axis is formed in the '^--^^^'^^^^.^^^^^^^ out [ heavy-gage ]-izing of the thickness 

claim 4 As shown in drawing. 4 and teQgJ^. ^^^^^^.^"^"fa^^^ As shown in drawing 5 the entrance-side 
in the direction of fluid injection of ^he orifice Periphe^^ ^^^^^^ obtuse angle. 

E^bpt:^i~^^^^^ the stee, plate -ace .^^^^^^^^^^ -^^^ 
draw n J 1 the high-pressure water W whose P^-^-f ^P^3^^4"^\;°:rhickness' ^ the descaling equipment with 
degree Make it inject with the band-l.ke ^P^aj pattern S w.th th ^ ^^^^ ^^^^^ ^^.^^ ^, , ,he 
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Ess^oLn. pas.. . SM... stpi ^rixrr 

Sof^CHPA, . t.e .a.e .on, — ^^^^^^^ ::^tTT^ ^ 

Uction v,ho forms the downstream ^^^^.^X/S^L^b^^ the high-pressure water-injection directional 

-rir:ne^^:i^r;iror^^^^^^^ 

ifmr tl'^^TdTJiS -rrj ru^::?nd' it rnStut/s that the soaie on the surface of a stee, piate 

concerned may be removed. j^. intersects perpendicularly with the direction 

[0012] And as shown in drawing 1 '^^^^^ ^^^eotion point 11 of high-pressure water injection of 
of high-pressure water injection is formed in a ^^r^IJ^^^ nearly superior side forms the concave 
: nozzle'tip 7. The direction of high-pressure -^^^^^^ of th s flat 

surface section 12 of the shape of a --.^^'^"^^^^^^Xion at an ellipse form. It is really formed in annular [ to 
side 1 1 a by high-pressure water-injection and it surrounds the periphery side of the 

rrars-rs::4:\^.rrp=r{=^^^ 

l*erirertf^o^«:^".^"re7^^^^^^^^^^^ 

orifice periphery 1 3 is made heavy-gage. ^^^^^ ^^^^ ^^^,3^^^ side and outlet side of 

[0013] Moreover, the inner ^''^""^^^''^^^^^^^'Xl to thnrifice axis X ] (in the example). While continuing and 

ZtZ Jr^'th'r al-Ct^a: IgrirroXe to ha.e not contacted the concave surface 

section 12. ,. u- u , .innpH with the nozzle tip 01 of a configuration conventionally which 

[001 4] The nozzle for descaling which equipped -'^^ th« no^^^^ ,he nozzle tip 7 of this invention 

shows drawing 7 to teingJ 2 . The nozzle for whenever [ those flow rate and spray angle ]. 

configuration is manufactured so that beta may becon^e the same wh ^^^^^^ 

The pumping pressure force about the ^^^^^ °f ^^'J^^^^^^^ Measured distribution of the collision force as shown 
the pressure-receiving sensor Q shows the result of having m ^^^.^^^^.^^ oi of a 

^^er. as for . (HHA) ^^^i:^ ^t:::^:::^^^ 9«he" 

Rockwell hardness in each of the f --"^^^i,';^:^^^^^^^^ with each of those nozzle bodies The time 

cemented carbide C of 94.0. About the ^''^^^^±^1''^^^^^ five weeks) injection of the high-pressure 

of the pumping pressure force carrying out fi'^^dj""; ^^^^^; J^e rate of increase at the time of equipping with 
water of 1 5.7MPa(s) on the same conditions. °f '^^^in^w-^^^ the very large rate of increase at the time 

the nozzle body manufactured by ---^/.^J^'^^^f ,3^^^^^^^^ of the flow rate accompanying fa lure of the 

tzt^:^^^^^^^ ^ — ^ ' '''' 

small. 
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<^B|n eestalt which does not form in 

[00,6] The [2nd operation ^^^mk^:'i^'^SXZ^^^ - f ,f 
L inner circumference ^^'-^"STjiT^ZlZ as that of the ,st operation gestait. 



-'i ^f ro:^::rra1rL^::^lt inrnr.n .ra., to an crif,ce 

L^c^nTitHf^r^SSinrttlo iniection -^i-ti- ^^^^^ „ ,„„trast with a drawing convenient at the term 

So,8] .n addition, '^^"^ ^^ZLt::^^:^^^'^ ^' an accompanying drawing by th,s entry, 
of a claim, this invention IS not limitea to T:ne 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The cross section of the nozzle equipment for descaling 
[Drawing 2] The perspective diagram of a nozzle tip 
[Drawing 3] Front view of a nozzle tip 

[Drawing 41 The IV-IV line view cross section of drayying_3 
[Drawing 5] Pjrayymg 4 is an enlarged view a part. 
[Drawing 6] The VI- VI line view cross section of d r aw i n g 3 
[Drawing 7] The graph which compares collision force distribution 

[Drawing 8] The important section perspective diagram showing the measurement method of collision force 

distribution 

[Drawing 9] The graph which shows the relation between the hardness of cemented carbide, and the flow rate 
rate of increase 

[Drawing 10] The important section cross section showing the 2nd operation gestalt 

[Drawing 11] Drayying 10 is an enlarged view a part. 

[Dra\A(ing 1 2] The perspective diagram of the conventional nozzle tip 

[Drawing 13] Front view of the conventional nozzle tip 

[Drawing 14] The XIV-XIV line view cross section of dra wing 13 

[Description of Notations] 

7 Nozzle Body 

7a Liquid passage 

7b Orifice 

1 1 A Part for Point 

12 Concave Surface Section 
14 Inner Skin 

W High-pressure liquid 
X Orifice axis 



[Translation done.] 
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